CGEOPHYSI CAL MODEL OF TIN SKARN AND RELATED DEPCSI TS

COX AND SINGER conbi ned models; 14b, tin skarn; Conpi l ers- D.B. Hoover
14c, replacenent tin; 15b, tin veins; _ D. H Knepper
15c, tin greisens; and tin pegmatites-(no geologi cal nodel yet)

Geophysical ly related nodels; 20a, porphyry tin; 20b,
tin-polynetallic, 25b rhyolitic tin; 39e, placer tin

A Geologic Setting .
ZPegmatite, greisen, vein, skarn, replacement, and fissure |odes devel oped
Mithin or external to specialized leucogranites. _
ZCeneral ly associated with apical parts of the specialized |eucogranites.
ZPlutons are generally of S or A type, ilmenite series granitoids

(Hoski ng, 1988)

B. Geologic Environnent Definition . o

Geophysics is used primarily to define permssive areas where
| eucocratic source tgranltes are present, especially highly differentiated,
| ate stage phases of these source granites.

Magnetic response of parent granitoid weak to non existent, typical of S
or A type, ilmenite series granites. \Wiere skarn, replacement, or vein
mneralization is present in host rock an irregular nagnetic hal oe nay be
pres?nt (Bishop and Lewis, 1988; Asanov, 1978; Xianguang, 1988; Wbster,
1984a

Parent granitoid generally shows as a gravi tc}/ low due to typical 0.1
gn cnidensity contrast %Asanov, 1978; Gongjian and Rui, 1988; Bishop and
Lewi s, 1988).

Radi oel enent content of parent granitoid is high to very high, giving
definition by airborne nethods where exposed. High uranium (Yeates and
others, 1982) or high thorium (Chatterjee and Miecke, 1980; Towsey and
Patterson, 1984) often are keys to enriched parts of pluton.

El ectrical techniques are used to ma‘p the upper surface of buried
plutons to locate apices (Alonso and Corral, 1983; Xi anguang, 1988).

Exposed parts of felsic plutons nay have distinctive renpte sensing
signatures, and separate intrusive phases may be identified (Anaral, 1982;
Kei ghl ey and others, 1980, Guerra, 1978, Mwore and Carom 1983). Covered tin
granites have been identified from Landsat data (Marconnet, 1984). Tin
granites have been reported confined to areas of relatively shallow depths to
the Mhorovicic discontinuity (Gongjian and Rui, 1988), but Zeitz and others
(1976) note that in southeast Russia tin is related to a thick crust.

c. Deposit Definition

CGeophysical expression is variable, in part due to different deposit
types covered. Magnetic and electrical nethods are nost often applied because
of presence of pyrhotite, and accessory sulfides present in ore, giving rise
to local magnetic, resistivity and IP anomalies. Locally, elevated
Radi oel enent content may identify favorable structure, especially where |ate-
state alteration has decreased potassium content (Towsey and Patterson, 1984).
Gavity may reveal |ocal highs related to netanorphi smof surroundi ng host
(Asanov, 1978; Rulski, 1982).

D. Size and Shape of Shape Average Sizel/ Range

apices of pluton irregular blister 0.25 - 2 kmdiam
to vertical cylinder

deposi t variable, irregular skarn, replacenent 2.6x10°ni
t abul ar greisen .3x10°% 24x10°m

vein 8.9x10°ni

alteration haloe donut shape around may extend to several kns

apices, irregular from pluton

around deposit
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m

F.

Physi cal
Properties
(units)

Density
(gnt cnB)

Porosity

Susceptibility
S.1.x10°

Remanence

Resistivity
(ohmm )

| P Effect
%

Seismic Velocity
(km'sec )

Radi oel enent s
K (%
U (ppm
Th Fppn)
O her

sel f-potentia

Deposi t

3.9%: 2.52-2.84%
Ac=0. 10°

vari abl e
variable, low to

[
moderate, 6.43%

?

10' s-1 00"
2000- 6000
17- 30K™

variable, high
or |ow

hi gh?

vari abl e

high to | ow

moderate to high

Renote Sensing Characteristics

Tin-bearing-ore mnerals are not

and near-infrared parts of the spectrum

on

i ndi rect

indicators including spectral
between granitic parent rocks, the contact netanorphic aureole,
country rocks (James and More

1985;

Al teration

vari abl e

vari abl e

?

2000- 8000

noder at e

hi gh?

must be >4f5

7

al bedo,

Kei ghl ey and ot hers,

1980)

Source Granitoid

Leucocratic
Granitoid

| ow, 2.6%
2.55%

vari abl e-| ow

| ow, 6-87%

?

hi gh-very high
400- 1900

26- 56K™

| ow

N e
oo
ol

(22)

wo=

3
0

o

moderate to high

moderate to high
moderate to high

| ow-very |ow

spectrally distinctive in the visible

Renpte sensing expression is based
and textura

di fferences
and t he
veget ation

di fferences between granitic parent rocks and the country rocks (More and

Carom 1982), and structura
photos (Janes and Mbore,
mcas), iron oxides,

hi gh- spectra

and ot hers,

and near-infrared,

1989) .

1983; Cdark and others,
such as Landsat

1985) .
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1990),
Thematic Mapper,
separating the clay-carbonate and iron oxide mnera
non-iron oxide bearing and non-carbonate parent

features mappable on various types of
Hydr oxyl -bearing alteration ninerals
and carbonate host rocks can be uniquely identified wth
resolution instrunents in the visible and near-infrared (Rowan

i mages and
(cl ays,

and broad-band data in the visible

are effective for
groups from unaltered

and country rocks (Knepper,

2.54-2.68%



G Comments

A distinct gravity low, to several 10's of ngal, and magnetic | ow
surrounded by an annular ring of local magnetic highs often is a key to
presence of source granite and mineralization in surrounding host. The high
resistivities of source granites and metanorphosed host give good penetration
by EM nethods. AEM methods may be particularly effective in this environnent.
The Radioelenent pattern is apt to be conplex due to late stage netasomatism
that may produce local K and Th depletion. Passing nention in the literature
is made to piezoeiectric nethods for tin vein deposits.
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